INTRODUCTION
One of the major tasks in our understanding of the QCD phase diagram is locating the QCD critical point CP (connecting the first-order boundary separating the hadronic from the partonic matter at high density with the cross-over boundary at low density). The Lattice QCD calculations predict that a cross-over takes place between the hadronic phase and the Quark Gluon Plasma (QGP) phase, when the temperature exceeds critical value of Tc ~150−190 MeV. The values of Tc depend on the baryon chemical potential µ. At large chemical potential µ, various theoretical calculations indicate that the transition from the hadronic phase to the QGP phase is of first-order. The endpoint CP is connecting this line with the one of the cross over (at small µ) considered to be of second-order. Therefore, it should be accompanied with large fluctuations in different physical quantities [1] .
CONCLUSIONS
The beam energy and system size dependence for higher moments (S, K) of net-kaon and total proton multiplicity distributions have been presented with a broad energy range and different system sizes, which include Au+Au collisions at different beam energies (plab = 2 GeV/c, 11 GeV/c, 25 GeV/c, sqrt(sNN) = 62.4 GeV and 200 GeV)
The centrality and energy dependence of S and K indicate that the net-kaon distributions become more symmetric for more central collision and higher energies. For all of the energies, the kurtosis for net-kaon distributions decrease monotonically with Npart. At RHIC energies, the kurtosis has negative values in contrast to the obtained values at lower energies. 
RESULTS
We performed our calculations with UrQMD model for Au+Au collisions at plab = 2 GeV/c, 11 GeV/c, 25 GeV/c, (CBM-FAIR energies) and √sNN = 62.4, 200 GeV (RHIC energies). We analized the event-by-event net-Kaon multiplicity, N K + -K -and the total proton multiplicity.
The centrality dependence of the net-Kaon multiplicity distributions from UrQMD code in Au+Au collisions at plab = 25 GeV/c is shown in the next figure. The Ultra Relativistic Quantum Molecular Dynamics (UrQMD) is a microscopic many-body approach or simulating p+p, p+A and heavy-ion collisions in the energy range from SIS to RHIC (even in LHC). It combines different reaction mechanism, and can provide theory simulation results of various experimental observables. More details about the UrQMD model can be found in the reference [5] .
Going from peripheral to central collisions, it is found that the net-kaon distributions become wider and more symmetric for central collisions.
The net-Kaon distribution is showing that, as we are going from central to more peripheral events, the mean shifted towards zero.
These event-by-event distributions for each centrality were analyzed to obtain higher order moments (3 rd moment -skewness and 4 th moment -kurtosis). These moments, S and K are decreasing from peripheral to central events.
The two moments ( S and k ) which describe the shape of the net-kaons distributions in Au+Au collisions at various collision energies are plotted as a function of average number of participants < Npart >. The skewness S is positive and decreases as <Npart> increases for a given collision energy. The values also decrease as the beam energy increases.
Peripheral Central
The various moment of the event-by-event multiplicity distributions are defined as:
For Gaussian distribution, the skewness and kurtosis are equal to zero. Higher moments can be used to measure non-Gaussion fluctuations. A sign change of the skewness or kurtosis may be an indication that the system crossed the phase boundary
The centrality classes and the coresponding number of participants for Au+Au collisions at different beam energies (plab = 2 GeV/c, 11 GeV/c, 25 GeV/c, √sNN = 62.4 GeV and 200 GeV) using the GLISSANDO code is shown in the Table 1. GLISSANDO [4] is a Glauber Monte-Carlo generator for early-stages of relativistic heavy-ion collisions. The geometric distribution of sources (i.e., wounded nucleons or binary collisions) in the transverse plane can be superimposed with a statistical distribution simulating the dispersion in the generated transverse energy in each individual collision. The program generates two-dimensional profiles of the density of sources in the transverse plane and their Fourier components. These profiles can be used in further analyses of physical phenomena, such as the the jet quenching, event-by-event hydrodynamics, or analyses of the elliptic flow and its fluctuations.
Collision centrality in a heavy-ion collision can be defined through diferent quantities, such as the impact parameter or the number of participant nucleons, Npart . These variables can't be directly measured in the heavy-ion collision experiment and therefore, the collision centrality is determined from a comparison between experimental measures such as the particle multiplicity and Glauber Monte-Carlo simulations.
Particle multiplicity reflects the initial geometry of the heavyion collision. A given centrality class is a collection of events having a range of impact parameters or Npart, thus comprising of events with different charged particle multiplicities. This results in additional fluctuations in the number of produced particles within each centrality class. If less particles are used to define the collision centrality then larger initial geometry (volume) fluctuations will be observed. This may affect the moment analysis of particle multiplicity distributions.
Experimentally, we can acces various regions of the QCD phase diagram and search for the CP by colliding two nuclei at different energies (and obtaining different µ). Higher moments of multiplicity distributions are proposed to provide one of the most sensitive probes towards the search for the CP because are conjectured to reflect the large fluctuations associating the hadron-quark phase transition.
The experimental measurable net-proton number (proton minus anti-proton number) or the netkaon event-by-event fluctuations can reflect the baryon number and charge fluctuations [2] . Thus, higher moments of these multiplicity distributions are applied to search for the QCD critical point in the heavy ion collisions. For exemple, the 3rd moment (skewness) is expected to change its sign when system evolution trajectory in the phase diagram cross phase boundary [3] .
The skewness S have stronger energy dependence than that of kurtosis κ, indicating that the netkaon distributions become more symmetric for more central collision and higher energies.
